Refillable Tape Cassette 

The present invention relates to a cassette for a tape printer. 

Known tape printing apparatus of the type with which the present invention is gen- 
erally concerned are disclosed in^EP-A-0 322 918 and EP-ft-0 322 919 (Brother KK) 
and EP-A-0 267 890 (Varitronic). The printers each include a printing device having a 
cassette receiving bay for receiving a cassette or tape holding case. In EP-A-0 322 
918, the tape holding case houses an ink ribbon, a transparent image receiving tape 
and a double-sided adhesive tape which is secured at one of its adhesive coated 
sides to the image tape after printing and which has a backing paper peelable from 
its other adhesive side. With both these apparatus, the image transfer medium (ink 
ribbon) and an image receiving tape (substrate) are in the same cassette. 

inV€A4iDn Was AS 
The present app li cants havo developed^ jdrff^ent t^jDe of tape printing apparatus 

which is described for example in-^ ^A 5^56^^ rYn frilFprmting apparatus, the 

substrate tape is similar to that described in EP-A-0 267 890 (ie. comprises an image 

receiving layer and a releasable backing layer) but is housed in its own tape holding 

case while the image transfer ink ribbon is similarly housed in its own tape holding 

case. 

In all of these cases, the image receiving tape passes in^overlap^vith the ink ribbon 
to a print zone consisting of a fixed print head and a platen against which the print 
head can be pressed to cause an imag^ to transfer from the ink ribbon to the image 
receiving tape. There are many waygoing this, including dry lettering or dry film im- 
pression, but the most usual way at present is by thermal printing where the print 
head is heated and the heat causes ink from the ink ribbon to be transferred to the 
ink receiving tape. Alternatively, the print head may be in direct contact with a ther- 
mally sensitive image receiving tape whereby when the print head is heated, an im- 
age is defined on the image receiving tape. 




A disadvantage of the known tape cassettes is that once the supply of tape housed 
in the cassette is printed, the user needs to buy an entirely new cassette, while the 
empty cassette is discarded. In order to avoid wastage of material, it has thus been 
proposed to have refillable cassettes, into which the user>pan insert new printing tape 
and/or ink ribbon. Such cassettes are describedeg. in^EP-A-0 625 427, EP-A-0 629 
509, EP-A-0 630 756, EP-A-0 633 141, EP-A-0 635 375 EP-A-0 694 415, EP-A-0 
704 31 1 , EP-A-0 734 878, EP-A-0 790 IS^andjDE-U-295 20 421 . 

Such cassettes allow the user to use one tape cassette with a multiplicity of image 
receiving tapes and/or image transfer tapes (ink ribbon). A disadvantage is however 
that the refillable cassettes known in the prior art only allow ^fr^or^ certain width 
of tape. Thus, a user needs a relatively high number of tape cassettes, since this 
number equals4e*the number of different tape width which are intended to be used. 



^he-object of the present invention is thus to provide a refillable tape cassette which 
avoids the need for different cassettes for distinct tape widths. 



According to a first aspect of the present invention, there is provided a tape cassette 
for accomodating a supply of printable tape, the tape cassette being suitable for be- 
ing detachably loaded in a tape printing device, said tape cassette having means for 
inserting and removing a tape supply into^^-tape cassette, and wherein the tape 
cassette is capable of selectively accomodating tape supplies of different tape 
widths. 

The idea of the^nvention is to provide a single tape cassette which is capable of se- 
lectively housing tape supplies of different width. Thus, the user can ^ his refillable 
tape cassette through an appropriate opening^th the tape supply^itta-the desired 
tape width. The tape cassette has hence means for accomodating tape supplies of 
different width. The tape can be an ink ribbon tape and/or an image receiving tape 
comprising an image receiving layer and a releasable backing layer. 



/ 
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In order to selectively accomodate tapes of different width, it is necessary to define 

the piane in which the tape is located within the cassette. It is thus proposed that the 
f D & 

tape-tsrwound onto a bobbin which is releasably accomodated on a post provided 
within ^arehcassette, the post comprising a datum surface which interacts with a sur- 
face of said bobbin such that it defines the position of the bobbin in the axial direction 
of the post. Further, the post or the bobbin can comprise a rib mating with an internal 
flange of the bobbin or the post, so that the bobbin is releasably retained on the post. 



It is preferred that bobbins with tape supplies of different tape widths have surfaces 
interacting with the datum surface of the post, wherein the surfaces are positioned so 

°m that t^e gentry line of^apes of different width is located in the same plane, independ- 

j^f ent '£°' the width °f t,ie tape. 

m 
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In order to achieve good printing quality, it is necessary to provide a back tension in 
the tape. Thus, a spring may be provided between a bobbin onto which -said-tape is 



ifLs wound and a part of the housing of the tape cassette, the spring slipping on^aJ 
^3 housing and/or on-^aid-bobbin an^jproviding back tension irHsa*€htape. When the 

spring interacts with a flange of-^et4 bobbin, and the relative position of the flange 
*jg with respect to the post and thus the backward tension of the tape provided by the 

spring depends on the width of the tape, it is possible to have an appropriate tension 

in the tape, which depends on the tape width. The spring may be unitary with the 

bobbin or the housing of the tape cassette. 



The housij^of the tape cassette can have different forms. It can consist of a base 



on which <eai4 tape supply can be releasably fixed, the base having a bottom surface 
extending parallel to the center plane of the tape supply, the tape supply being re- 
(X^ leasably retained on^ai^bottorri surface, and wherein the tape supply is freely ac- 



fo^- cessible from the side opposite-^ate bottom surface, the cassette thus having the 
form of an open chassis without a lid. 

fi^y Alternatively, the cassette has a housing comprising a base on which-gateKape sup- 
ply can be releasably fixed, the base having a bottom surface extending orthogonally 



to the center plane of the tape supply, the tape supply being releasably retained on 
J^dt bottom surface, and wherein the tape cassette comprises a lid opposite eai^F 
bottom surface, wherein the distance betweeiry^ihbottom surface and-eeHeHid var- 

&~ ies with the width of fm& tape. In this case, a pin can connect base and lid and pro- 
vide a guidance for the lid on the base. The lid can be held in position by means of a 
clip which can be accomodated on corresponding surfaces of the base or the lid, and 

jL« secures the lid to the base, whereby the respective surface 4f*-with which the clip in- 
teracts depends on the width of the tape. It is further possible to have a plurality of 
such clips, whereby it depends on the tape width which one of the clips is interacting 
with the lid. 



iJX When a thermal transfer printing process is performed in the tape printing device, it is 

$f necessary to provide an ink ribbon. This ink ribbon can be located in its own cassette 

: jp (see US 5 456 545), or in the same cassette as the image receiving tape. In both 

J|j cases the ink ribbon tape is wound on a supply spool, and its leading end is con- 
nected to a take-up spool. Since the ink ribbon must follow a predetermined path 

|.31sb 

P such that printing can take place with high quality, it is necessary to insert it appro- 

!«J priately into the cassette. This can be done manually by the user, or the supply spool 

-ser 

%B and the take-up spools can be fixed to a holder such that their relative position corre- 
sponds to their position when they are inserted in-said* tape cassette. The holder thus 
facilitates insertion of the ink ribbon into the cassette. It can additionally define the 

JLs path otsaid ink ribbon tape, such that the path corresponds to the path of the ink 

ribbon^vhen it is inserted into the tape cassette. In order to prevent unintended rota- 
tion of-said* spools, it is proposed that they are releasably secured by^Se* holder 



against rotation (and hence unwindjjjig), such that the cassette is in an operable state 
when the ink ribbon is mounted in-^aieMape cassette, but released from the holder. 
In a preferred embodiment, the ink ribbon supply spool and the ink ribbon take-up 
spool are fixed to the holder by means of a tear-off tape. Further, the holder may 
comprise a lid covering at least a part of said tape cassette. 

L^C^ In another embodiment of th^invention, the tape cassette has a housing comprising 
^ the. r 

jjfs a base on which -gaiel- tape supply can be releasably fixed, the base having a bottom 



# 
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surface extending orthogonally to the center plane of the tape supply, wherein the 
^ tape cassette comprises a lid opposite ^an* bottom surface, whereby the tape supply 
is releasably fixed to the lid. The user can thus grip the lid with the tape, and simply 
insert it into the base of the tape cassette. The lid can comprise material (paper, 
cardboard or plastics) between the tape supply and the outer surface of the lid such 
that the distance between the bottom of the tape cassette and the outer surface of 
the lid is independent^* the width of j&aid-tape. 



"sfe? 



According to a second aspect of the invention, there is provided a tape cassette for 
accomodating a supply of printable tape, the tape cassette being suitable for being 
detachably loaded in a tape^nnting device, wherein the tape cassette has a housing 
comprising a base on which ^aid tape supply can be^releasably fixed, and a lid fixed 
to^a& base, wherein the lid is pivotally mounted to^a^ base by means of a hinge. 

The tape cassette thus only consists of a single part, since the lid and the base are 
fixed together. This makes handling relatively easy. For the sake of reduction of pro- 
3 duction costs, the base, the lid, and the hinge can be unitary •j^moulded4f*as^sin- 
l~ gle part. 

ti- 
er. 

CA^ According to a third aspect of th^invention, there is provided a tape supply unit 

comprising a wound tape, the tape unit being suitable for being detachably loaded in 
a tape cassette and/or in a tape printing device, wherein the respective windings of 
the tape are held together by means of a strip of wax or adhesive provided on the 
axial end or ends of ^aid-tape supply unit. 

n preserve 

CA*s According to a fourth aspect of thej[invention, there is provided a tape supply unit 
comprising a wound image receiving tape, the tape unit being suitable for being de- 
tachably loaded in a tape cassette and/or in a tape printing device, wherein the im- 
age receiving tape comprises an image receiving layer of a first width and a releas- 
able backing layer of a second width, the second width being larger than the first 
width, and wherein the axial end or ends of the tape supply unit are scuffed such that 
the respective windings of the tape are held together. 
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The third and fourth aspect^p-thus directed towards the tape supply units as such. In 
order to prevent unwinding, what is in the state of the art usually performed by foils 
adhered to the axial ends of the units, or by a strip of adhesive tape connecting the 
leading end of the tape to the spools, it is proposed to have a strip of wax or adhe- 
sive on the axial ends of -^ste tape supply, or to scuff the backing of the image receiv- 
ing tape, whereby the backing is wider than the image receiving layer. 

For a better understanding of the present invention and as to show how the same 
may be carried into effect, reference will now be made to the accompagnying draw- 
ings in which: 



m 



j£ Figure 1 is a plan view showing two cassettes inserted into a printing device; 
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Figure 2 is a perspective view of a cassette insertable into the printing device of Fig- 
ure 1 ; 

Figure 3a is a side view of a tape supply spool; 
Jl!f Figure 3b is a top view of a tape supply spool; 

Figure 4 is a view of a tape supply together with its support; 
Figure 5 is a view of a broad tape supply together with its support; 
Figure 6 is a view of a narrow tape supply together with its support; 
Figure 7 is a plan view showing a cassette according to another embodiment of the 
/^^IwSrtion inserted into a printing device; 

Figure 8 is a perspective view of a cassette of Figure 7; 

Figure 9a is a bottom view of a tape spool of the cassette of Figure 8; 

Figure 9b is a perspective view of a tape spool of the cassette of Figure 8; 

Figure 10 is a perspective view of another cassette insertable into the printing device 

of Figure 7; 

Figure 1 1a-c are sections through a bearing of the tape supply of the cassette of 
Figure 10; 

Figure 12a and b are sections through bearings of the tape supply of the cassette of 
Figure 10; 
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-Fv^tre 13a and^ are views of the tape spool for use in?£cassette of Figure 10; and 
^tg^#N^a=chare sections of tape supplies for use in^rcassette of Figure 10. 

Figure 1 shows in plan view two cassettes arranged in a printing device 1. The upper 
cassette 2 is located in a first cassette receiving portion 26 and contains a supply of 
image receiving tape 4 which passes through a print zone 3 of the printer to an outlet 
5 of the printer. At the outlet, a cutting mechanism is provided for cutting off printed 
portions of image receiving tape 4 in order to use them as a label. The image receiv- 
ing tape 4 comprises an upper layer for receiving a printed image on one if its sur- 
faces and having its other surface coated with an adhesive layer to which is secured 
a releaseable backing layer. The cassette 2 has a recess 6 for accomodating a 
platen 8 erf the printer, and guide portions 22,24 for guiding the tape 4 through the 
print zone^ The platen 8 is mounted for rotation within a cage moulding 10. As an 
alternative, the platen 8 could be mounted for rotation on a pin. The lower cassette 7 
is located in a second cassette receiving portion 28 and contains a thermal transfer 
ribbon 12 which extends from a supply spool 30 to a take-up spool 32 within the cas- 
sette 7. The thermal transfer ribbon 12 extends through the print zone 3 in^verlap^ 
with the image receiving tape 4. The cassette 7 has a recess 14 for receiving a print 
head 16 of the printer and guide portions 34,36 for guiding the ink ribbon 12 through 
the print zone 3. The print head 16 is movable between an operative position, shown 
in Figure 1 , in which it is in contact with the platen 8 and holds the thermal transfer 
ribbon 12 and the image receiving tape ir^veriap][KeS^en the print head and the 
platen and an inoperative position in which it is moved away from the platen to re- 
lease the thermal transfer ribbon and image receiving tape. In the operative position, 
the platen is rotated to cause image receiving tape to be driven past the print head 
and the print head is controlled to print an image onto the image receiving tape by 
thermal transfer of ink from the ribbon 12. The print head is a conventional thermal 
print head having an array of pixels each of which can be thermally activated in ac- 
cordance with the desired image to be printed. The printing device has a lid which is 
not shown but which is hinged along the rear of the cassette receiving portion and 
which covers both cassettes when in place. A motor drives the platen 8 so that the 
image is printed print head column wise onto the image receiving tape 4. The platen 
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8 drives the image receiving tape through the print zone 3 under the action of its own 
rotation. The rotation of the platen and the energisation of the print head 16 are con- 
trolled by a microprocessor. 

In Figure 2, a porop nrti vo vi e w ont o an ink ribbon cassette for use in a printing de- 
vice as shown in Figure 1 is^vefi. The cassette 7 is refillable and has three key 
elements: a base 40, a lid 42, and a tape module 41 . The lid 42 and base 40 are 
connected via a hinge 46. The tape module 41 comprises a plastic moulded frame 
35, which^supportSjthe ink ribbon tape supply spool 30, the tape take-up spool 32, 
and the guidances 34,36. Thus, the user can refill the cassette by opening the lid 42, 
removing and discarding the spent or empty tape module 41 , and inserting a new 
tape module 41 . The shown embodiment is designed for cassettes which house a 
single tape, such as the ink ribbon used in the printer of Figure 1 , and could alterna- 
tively or additionally accomodate the tape 4. Thus, a tape cassette could be pro- 
duced with an arrangement corresponding to the cassette 2 shown in Figure^ 
hence containing only image receiving tape 4, or the cassette could accomodate ink 
ribbon and image receiving tape within the same housing, as the cassette shown in 
Figure 7. 

The base 40 and lid 42 are connected by the hinge 46 running along one edge of the 
-ba s e . I n the illo sUaled ' e inb od i mont, tho hingo i c a so ca ll ed Jiv i ng" typo. Th o li d -42— » 
and base 40 are formed as a single moulding with a bridge of material joining them 
along the hinged edge. The bridge has a relatively small wall thickness that will de- 
-^OTTTrpt aot i ca ll y ^ f tho li d port i on i o rotatoek i n the d irect i on shown - fey arrow V )C', re l at i ve " 
to the base portion 40. By selecting a plastic with a relatively high modulus of elastic- 
ity, a hinge can be made which will flex from the open to the closed position many 
times without breaking. Although a living hinge is the lowest cost and easiest to 
manufacture solution, many other types of hinges using separate lid, base and hinge 
components could also be used. 

The lid 42 is located accurately to the base 40, as it is closed, by tapered alignment 
pins 54 which locate in alignment holes 56 of the^base. The lid 42 is retained by a 
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clip or clips such as the clip 48 in the illustration ^cat i ng * in an opening or openings 
such as the opening in the base 40 denoted by reference numeral 58. When the 
cassette can accomodate different tape widths, it is possible to have a multiplicity of 
clips, whereby to each possible tape width one clip 48 is assigned, such that the re- 
spective clip fixes the lid 42 to the base 40. The base 40 further comprises recesses 
52 for locating the tape module 41 as described below. 

Turning now to the tape module 41 , it comprises a plastic moulded frame 35, which 
is provided with support posts for the two tape spools 30,32, whereby the tape 
spools are assembled to the posts, and tape is wound onto one of the spools 30, 
with the leading end fixed to the second spool 32, when the ink ribbon tape is new, 
has thus not yet been used. When the tape is being used for printing, tape is un- 
wound from the supply spool 30 and wound up on the take-up spool 32. The tape 
module 41 has protrusions 50 which match and/or mate with the recesses 52 in the 
base 40 of the cassette. The ink ribbon tape 12 is wound in position between the 
supply spool 30 and the cassette exit (which is located at the guide 34), and - after 
having passed the print zone 3 - enters the cassette 7 again at the entrance located 
at the guide 36, from where it is guided towards the take-up spool 32. Tape tension- 
ing and retention devices as described below are provided in order to keep the ink 
ribbon tape in position. 

* 4 

As a result, the tape module 41 can relatively simply be dropped into place in the 
cassette base 40 without effort or the need for complex instructions. After insertion, 
the lid 42 is closed over the tape module 41 , and the clip 48 is latched into the corre- 
sponding hole 58. The tape module 41 is thereafter retained in the cassette 7 during 
use. 

THn e - tapc 4 and/or tho i nk r i bbon » 12 ' a r e - prov i dcd i n „nakod" » unite, io . w i thout any ■ 
additional housing, in order to avoid waste of material. A potential problem is thus 
that the tape could unintentionally unwind from the supply spool. Consequently, a 
strip of adhesive or a strip of wax is deposited radially on the top and/or bottom of the 
ink ribbon tape supply reel 30. This increases the force required to unravel the spool, 
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thus preventing it from unwinding in storage (as a result of its own elasticity), but al- 
lows unwinding when driven in the printing device. Reference is made to Figures 3a 
^ and 3b, whereby Figure 3a shows a^iew-frcmrltte-stcte, and Figure 3b a^fewfrom-- 
/L *tTC"tOp. The strip is denoted by the reference numeral 60. Such a strip of adhesive or 
wax can be applied to either tape (ink ribbon 12 and image receiving tape 4), but is in 
reality most useful for the image receiving tape which is relatively stiff and has a 
strong tendency to uncoil if not prevented from doing so. 



£0 
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For correct operation of the printer, and in particular the avoidance of tape tracking 
problems, the tape must be kept under moderate tension when in use. This is 
achieved by resisting the rotation of the spool 30 as it unwinds. In Figure 4 an ar- 
rangement for providing the necessary tension is shown. The plastic moulded frame 
35 of the tape module 41 is provided with a stationary magnet 62 which is located at 
the center of the support post 37 for the ink ribbon supply spool 30. The support post 
37 has a generally conical shape, wherein the largest diameter is facing the bottom 
of the frame 35. The ink ribbon tape supply spool 30 on the other hand is conical, as 
well, with the larger diameter facing towards the frame 35, and is provided with at 
least two spool magnets 64, which interact with the stationary magnet 62 and create 
yjj an attraction between the spool 30 and the support post 37 of the frame 35. Thus, 
friction is created when the spool 30 rotates. The magnets 62 and 64 attract each 
other forcing the spool 30 down onto the frame 35. Consequently, the magnets 62, 
64 fulfill two purposes; they keep the spool 30 in position, and provide the necessary 
tension for printing. The magnets are attached to, or moulded into, the two compo- 
nents, ie. the support post and the bobbin of the spool. The generated friction op- 
poses the motion of the spool when the tape (4 or the ink ribbon 12) is pulled off it, 
and in so doing generates a tension in the tape. The back tension is important in 

preventing tape tracking problems with certain types of tape. It is also desirable when 
/? ,. -far to resnaJs\ a> i-jr 

(a^ loading new tape modules into the cassette base, -j^s. the tap^t^maifw-taugh^s less 

liket^to snag orljjpassette base features during insertion. 



Similar solutions are shown in Figures 5 and 6. Here, the support post 37 for the ink 
ribbon tape supply spool 30 is however of a cylindrical shape (ie. not conically). As 



can be seen from Figures 5 and 6, the support post 37 can accomodate ink ribbon 
tape supply spools 30 with tape of different width. In Figure 5, the width of the tape 
on the supply spool 30 is much broader than in Figure 6. In order to maintain the 
same level of the center line of the tape independent on the width, the magnet 62 
within the support post 37 is at the same level as the magnets 64 integrated into the 
supply spool 30. The level of the magnets 62,64 above the bottom of the frame 35 
corresponds to the centerline of the ink ribbon tape. Thus, the magnets are used to 
position the spool 30 axially at the center of the support post 37. This is of benefit 
because a single cassette 2 or 7 or tape unit 41 could be refilled with tapes of differ- 
ent widths. The magnetic attraction between stationary magnets 62 and spool mag- 
nets 64 is sufficient to overcome the gravitational force acting on the spool, and pre- 
vent it from dropping to the bottom of the support post 37. 

It should be noted that an arrangement corresponding to Figures 4 to 6 could be 
provided in a cassette 2 which only houses the image receiving tape 4, and for an 
image receiving tape 4 shown in the cassette of Figure 7. 

Figure 7 illustrates in plan view a cassette bay of a printing device 1 according to a 
second embodiment of the^nvention. The cassette receiving bay is shown by the 
dotted line 26. The cassette bay 26 includes a thermal print head 16 and a platen 8 
which cooperated to define a print location 3 in a manner which is known in the art. 
The print head 16 is pivotable about a pivot point 72 so that it can be brought into 
contact with the platen 8 for printing and moved away from the platen 8 to enable a 
cassette to be removed and replaced. 

A cassette inserted into the cassette receiving bay 26 is denoted generally by refer- 
ence numeral ^9r The cassette has a recess 14 for accomodating the print head 16 
and holds a supply spool 70 of image receiving tape 4 which comprises an image 
receiving layer secured to a backing layer by a layer of adhesive. The image receiv- 
ing tape 4 is guided by a guide mechanism (which is not shown) through the cassette 
2 through an outlet, past the print location 3 to a cutting location C. The cassette 2 
also has an ink ribbon supply spool 30 and an ink ribbon take up spool 18. The ink 
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ribbon 12 is guided from the ink ribbon supply spool 30 through the print location 3 
and taken up on the ink ribbon take up spool 32. The image receiving tape 4 passes 
in^verla^v^^e ink ribbon 12 through the print zone 3 with its image receiving 
layer in contact with the ink ribbon. 



In the printing device illustrated in Figure 7, the platen 8 is driven so that it rotates to 
drive the image receiving tape 4 past the print location P during printing. In this way, 
tape 4 is printed and fed out from the print zone 3 to the cutting location C. The cut- 
ting location C is provided at a location on a portion of the wall of the cassette 2 
which is close to the print zone 3. The portion of the wall of the cassette 2 where the 
cutting location C is defined is denoted by reference numeral 74. A slot 76 is defined 
in this wall portion 74 and the image receiving tape 4 is fed past the print zone 3 to 
the cutting location C where it is supported by facing wall portions on either side of 

the slot 76. The printing device 1 includes a cutting mechanism wfich i o d e note d 

A 

.ge neral l y by . referonco numorQ^78 . This cutting mechanism 78 includes a cutter sup- 
port member 80 which carries a blade 82. The blade 82 has an angled and sharp- 
ened cutting edge. The blade 82 cuts the image receiving tape 4 and then enters the 
slot 76 with the leading part of its egde first, rather than bearing against an anvil. 
Figure 7 shows the cutting mechanism 78 in its^a^/o cut state, that is with the 
blade 82 spaced from the tape 4. When the cutter support member 80 is depressed, 
the blade 82 is caused to be lowered until it is in contact with the tape 4. As the cut- 
ter support member 80 is further depressed, the blade 82 cuts the tape 4. When the 
cutter support member 80 is released, the cutting mechanism is in its ready-to-cut 
position undeletion of springs. 



Figure 8 illustrates a first embodiment of a cassette^for use in the printing device 1 

illustrated in Figure 7. It comprises a base 40 which is provided with the features 

necessary for accomodating the tape 4 and the ink ribbon 12 separately. This cas- 
tor 

sette 2^-a refillable base with open reel modules and thus offers the user the ability 
to change the ink/substrate combination without buying a new cassette. For exam- 
ple, ink ribbons of different colours could be swapped at will, to allow different col- 
oured text to be printed onto the same reel of image receiving tape. The embodiment 
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illustrated in Figure 8 has three main elements: a base 40, an ink ribbon module 
comprising an ink ribbon supply bobbin 106 and an ink ribbon take up bobbin 104, 
and an image receiving tape module comprising a tape bobbin 102. The bobbins 
102, 104 and 106 are the cores onto which the tape 4, and the ink ribbon 12 is 
wound or gets wound during printing jpporot i on . When the ink ribbon is new, the 
bobbin 106 and the ink ribbon constitute the supply spool 30, and when it is used up, 
the bobbin 104 and the used ink ribbon make up the ink ribbon take-up spool 32. 

The ink ribbon module is a supply bobbin 106 which is the core of the ink ribbon 
supply spool 30, onto which a length of unused ink ribbon is wound, and a take-up 
bobbin which is the core of the ink ribbon take-up spool 32, to which the outer end of 
the ink ribbon 12 is attached. The bobbins 104,106 and the ink ribbon 12 may be 
pre-assembled onto a housing moulding (as in the embodiment of Figure 2 or onto a 
disposable holder (as in the embodiment of Figure 10) to assist assembly, but in the 
illustrated embodiment of Figure 8 the user is required to load the bobbins 104, 106 
and to thread the ribbon 12 into position by hand. This means, that the inserted ink 
ribbon extends from the supply spool 30 on bobbin 106, which is located on a ink 
ribbon supply post 84 through an outlet 107 of the base 40, bridges the recess 14 
and thus extends through the print zone 3, enters the base at an inlet 105 down- 
stream the cutter slot 76, and is then spooled up on ink ribbon take-up spool 32 on 
bobbin 104 which is supported on the ink ribbon take-up support post 86. 

The image receiving tape module consists of a bobbin 102 onto which a length of 
image receiving tape 4 is wound, the bobbin 102 thus being the core of the image 
receiving tape supply spool 70 of Figure 7. As with the ink ribbon, the tape module 
could include a plastic housing or holder to assist loading, but is shown here as an 
open reel. The bobbin 102 is accomodated on the image receiving tape support post 
88. It should be noted that Figure 8 shows a section through the bobbins 102, 104, 
106, in order to make their interior visible. The tape 4 and ink ribbon 12 is removed, 
as well. 
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The tape and ink ribbon modules can be assembled into or removed from the base 
40 whether the base 40 is in the printer 1 or not. The refillable base 40 is, in effect, 
an adaptor for the printer, allowing it to receive tape module refills. 

Image receiving tapes and ink ribbons of different widths can be accomodated in the 
base, and positioned correctly in the vertical plane, by the use of a datum surface 94 
at the base of each one of the support posts 84,86,88. Bobbins 102,104,106 of dif- 
ferent length (the length corresponding to the tape width) each feature internal 
flanges 95 which are designed to sit on the datum surface 94 and hence provide 
support for the bobbin, positioned so that th e^efv^ line of the tape 4 or ribbon 1 2 
will alway lie in the same plane, regardless of its width. The different arrangements of 
steps in the bobbin bore shown give the appropriate centering height for each width 
of the tape. 

As mentioned above, the support posts 84,86,88 support the image receiving tape 
■bobb in 102^n d~tntcri bbon bobb i no 16H,106. Thoy » havo c l ip cor "bump" f e aturoo i n tho - 
form of an upstanding horizontal rib 92 which retain the bobbins after the latter are 
assembled into the base 40. The clip features are easily deformed to permit simple 
removal of used tape and ribbon bobbins. This is possible since the retention force 
required to prevent bobbins from riding up their support posts during printer opera- 
tion, or to prevent them from dropping off the posts when installed in hand-held print- 
ers, is minimal. Each bobbin also has an internal flange at the correct height to mate 
with the retention rib 92 in the support post. In this way, different tape widths can be 
accomodated on the same base 40. 

The ink ribbon supply bobbin 106 is provided with integral spring fingers, designed to 
be deformed when the bobbin 106 is assembled in the base 40. This is shown in 
Figure 9a and 9b, where such spring fingers 112 are shown. The bobbin 106 of the 
ink ribbon supply spool 30 has integral moulded curved spring fingers 1 12 in a plane 
perpendicular to the axis of the bobbin 106. These spring fingers 112 are deformed 
inwards when the bobbin is assembled in a cylindrical recess in the base 40. The 
recess could have a chamfered lead-in to draw the spring fingers 112 radially in- 
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wardly as the bobbin is inserted downwards. The springs cause friction when the 
bobbin^©? is turned, giving rise to tension in the ink ribbon 12 (or image receiving 
tape 4, when the spring fingers 112 are mounted to the image receiving tape supply 
spool bobbin 102) as it is pulled off the spool. The design of the spring fingers 112 
(two or more are required) would be appropriate to avoid the danger of creep over 
the lifetime of the label printer. This may involve the selection of 4be> material. Poly- 
propylene for example gives excellent creep resistance at high strain. Further, the 
shape has to be considered: a tapering spring with narrow tips will effectively spread 
the strain, rather than concentrating it at the root of the spring finger for example, 
and hence prolonging life. Tension is thus generated in the ink ribbon 12 as it is 
pulled off the supply spool 30, because of friction between the spring fingers 1 12 and 
the base, which opposes the rotation of the bobbin 106. 

Turning now again to Figure 8, the base 40 is a single plastic moulding or subas- 
sembly of components containing a selection of tape guides and support surfaces, 
support posts for tape and ribbon bobbins, a cutter interface,- and interfaces for the 
other printer elements such as a tape size switch, printhead stop, and cassette re- 
tention clips. Whether the base 40 is a single plastic moulding, or a subassembly of 
two or more mouldings or other components depends upon manufacturing simplicity 
and cost considerations. 

A feature of the base 40^e-the guide walls 90. The base 40 contains a number of 
vertically upstanding walls which are required to guide and/or restrain the image re- 
ceiving tape 4 and the ink ribbon 12, ensuring that they will follow the desired path 
between supply spools 70,30, printing location 3, take-up spool 32 (for the ink rib- 
bon), and (for the image receiving tape) cutter and outlet positions. The location of 
the guide walls 90 is similar to those of known, non refillable tape cassettes. 

Another feature moulded into the base is a tape size switch interface 98. This inter- 
face 98 is designed for interacting with a switch in the bottom of the cassette receiv- 
ing portion 26 of the printing device 1, wherein cassettes housing tapes of different 
width require the switch to be moved into different positions, since the cassette can 
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otherwise not be inserted properly. The switch is used to provide a controller of the 
prin ^j^ on the actual tape width. This switch is described 

in A EP-A-0 634 274. For variants of the cassette 2 which only accept a single tape 
width, a boxed recess is moulded into the floor of the base 40, shaped to fit over the 
printer's tape size switch with minimal clearance, and positioned so that the base 
cannot be assembled into a printer whose tape size switch is set incorrectly (ie. to a 
wrong tape width). Multiple tape width variants would not have this feature at all, 
such that the user would have to move the switch in cassette receiving portion into 
the appropriate position (while there is no interaction between the cassette housing 
and the switch), or would have it built into a module housing for the image receiving 
tape. The image receiving tape refill would therefore be supplied in a plastic housing 
containing the image receiving tape spool 70, location features for fitting it into the 
base 40, and the tape size switch interface 98, appropriately positioned. 

Further, there is a pair of vertical walls on the base 40, which provide two surfaces 
besides the slot 76 against which the printer's cutter can act, and between which the 
cutter blade 82 can pass into the slot 76. The separation distance between these 
walls is critical to the successful operation of the cutter. The walls which make up the 
cutter slot 76 and the surfaces supporting the tape 4 during cutting could be replace- 
able. This has benefits because the cutter slot walls can become worn, which leads 
to diminished cutter performance. The cutter interface might therefore be built into 
the ink ribbon module, so that it would be replaced whenever the ink ribbon is re- 
placed. The cutter slot walls would be part of the ink ribbon housing moulding, and 
would have location features to ensure that they were correctly aligned with the 
base. Walls in the base, behind the cutter area would provide support and enable the 
cutter walls to react the force applied by the cutter clamp. Alternatively, the cutter 
walls could be available independently for replacement as and when necessary, re- 
gardless of the tape usage. 

A horizontal surface 100 is provided beneath the tape size switch interface 98, which 
is designed to interact withaorinthe^ stop f^ inter - Such a printhead stop is 
described more detained 7§4^0^^lt1nSracts with the printhead holder, 
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and prevents>thQ* the printhead^ejetsrin operative contact with the platen unless a 
cassette is inserted, in order to avoid deformation of the platen 8. The stop thus 
senses the presence of a cassette 2 in the cassette receiving portion 26. The hori- 
zontal surface 100 acts on the printhead stop in the printer, lowers it and allows the 
printhead to rotate freely into the operative position, ready for printing. The offset of 
the horizontal surface 100 from the floor of the base 40 is critical: too high, and the 
stop will not be fully disengaged; too low, and the base 40 will be held off the floor of 
the printer's cassette receiving portion 26. 

The printers capable of accomodating the cassette 2 are all provided with a cassette 
retention clip mounted behind the printhead, at a height suitable for the cassettes, 
and a spring finger or cushion mounted on the lid of the cassette receiving portion, 
which acts on the top surface of an inserted cassette when the lid is closed. The refil- 
lable base 40 therefore features a horizontal surface 96, above the plane of the top 
surface of the tape and ink ribbon spools 30,32,70 against which these mechanisms 
can act and hold the cassette 2 in position in the printing device 1 . 

Another embodiment of a refillable tape cassette for use in the printing device of Fig- 
ure 7 is illustrated in Figure 10. This embodiment is fundamentally a variation on the 
embodiment of Figure 8. Whereas in the embodiment of Figure 8 the cassette 2 has 
no lid or overall cover, and the bobbins are retained by clip features on their support 
posts, here they are retained by a floating lid 42 which makes contact with their top 
surfaces. The presence of the lid 42 has the benefit of preventing dust or other for- 
eign bodies, which might cause print quality degradation, getting into the cassette. 
This embodiment has four main elements: a base 40, an ink ribbon module, an im- 
age receiving tape module, and the lid 42. 

The base 40 is a single plastic moulding or subassembly of components containing a 
selection of tape guides and support surfaces, support posts 84,86,88 for tape and 
ribbon bobbins 102,104,106, a cutter interface, and interfaces for the tape size 
switch and printhead stop. Most of these features are similar to those of the em- 
bodiment shown in Figure 8. Regarding the interface between base 40 and lid 42, 
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some differences are to be mentioned: the external (circumferencial) walls of the 
base 40 are shorter than in Figure 8. The lid 42 is connected to the base 40 by 
means of pins 128 of the base which protrude into corresponding holes 130 of the lid 
42. The lid 42 is designed to drop over these pins 128 and to sit on top of the tape 
bobbins, when the cassette 2 is assembled. One central hole 132 in the lid 42 ac- 
comodates the tape supply support post 88. The lid 42 itself is retained by clip arms 

JJO 

48 which protrude upwards from thejpase. Since the lid 42 can in certain embodi- 
ments be accomodated in different heigths ajpove the floor of the case 40, the clip 48 
is then capable of accomodating the lid 42 4r- different heights, or alternatively the lid 
42 is capable of accomodating the clip 48*-different heights. Such a retention is not 
necessary on the printhead side because it is provided by the cassette retention clips 
and/or springs in the printer, which have been discussed regarding the embodiment 
of Figure 8. In this embodiment the lid 42 (instead of the horizontal surface 96 of the 
base 40 in Figure 8) (alternatively it could be the ink module) provides a surface 
against which these mechanisms can act. 

The ink ribbon module comprises a supply spool 30 on ^-bobbin 106, onto which a 
length of unused ribbon is wound, and a take-up spool 32 with a bobbin 104, to 
which the outer end of the ribbon is attached. The bobbins 104,106 and the ink rib- 
bon 12 may be pre-assembled onto a housing or holder to assist assembly, as in the 
illustrated^ejiib^mrient, where the bobbins 104,106 for the ink ribbon are mounted to 
a second lid / 120, and fixed to it by means of a tear-off tape 122. The second lid 120 
thus carries the ink ribbon supply spool 30 and the ink ribbon take-up spool 32, and 
provides the necessary guidance for the ink ribbon 12, such that it can be inserted 
into the base 40, and the latter can be inserted into the printing device 1 , without any 
difficulty. When the second lid 120 with the ink ribbon is loaded into the base 40, the 
tear-off tape 122 is removed and discarded, in order to allow the spools 30,32 to ro- 
tate. It would also be possible to remove and discard the entire second lid 120 hold- 
ing the ink ribbon unit. Alternatively, the user could be required to load the bobbins 
and thread the ribbon into position by hand. The ink ribbon supply bobbin can be 
fitted in combination with a compression spring which is compressed when the bob- 
bin is assembled in the base. This is shown in Figure 1 1 . Tension is then generated 



# 




19 



in the ink ribbon as it is pulled off the supply reel, opposing the rotation of the bobbin, 
because of friction between the spring and the base. The level of compression and 
hence back tension increases with larger ribbon widths. This has been shown to be 
benefical in practice. In Figure 11a, a bobbin 102 with relatively wide image receiving 
tape is shown in a state when it is mounted onto the tape supply support post 88. In 
Figure 1 1b, a bobbin 102 with medium wide image receiving tape. is shown in a state 
when it is mounted onto the tape supply support post 88. In Figure 1 1c, a bobbin 102 
with relatively narrow image receiving tape is shown in a state when it is mounted 
onto the tape supply support post 88. In each of these Figures a spring J34 between 
the bobbin 102 and the mounting surface of the base 40 is-^^^^^Tbetween the 
bottom flange of the bobbin 102 of the tape supply 70 and the floor of the base 40 of 
the cassette. This will create friction and hence tension when the tape 4 is pulled off 
the bobbin 102, turning the latter relative to the cassette 2. The friction produced will 
depend on the force applied and will thus be higher for the wide tape and least for 
the narrow tape. This is beneficial for the mechanical performance of the printer 1 
since wider tape 4 requires a higher back-tension. Another arrangement utilising 
^Hwtg^-sp rings made f fom the plastin moulding o f th o mounting part of th g-boBBirT — 
102 is shown in Figures 12a and^There, springs 135 extend downwardly from the 
tape flange of bobbin 102 adjacent the floor of the base 40, which are moulded by 
making plastic material of the flange extend downwardly. Corresponding arrange- 
ments as shown in Figures 1 1 and 12 can also be used for the ink ribbon supply 
spool 30 and the ink ribbon take-up spool 32. 



Turning now again to Figure 10, the image receiving tape module consists also of a 
supply bobbin 102 onto which a length of image receiving tape 4 is wound which 
constitutes the supply spool 70. As with the ink ribbon, the tape module could include 
a housing to assist loading, but is shown here as an open reel. It should be noted 
that Figure 10 shows a section through the bobbins 102, 104, 106, in order to make 
their interior visible. The tape 4 and ink ribbon 12 is removed in the drawing for the 
sake of clarity, as well. The tape and ink ribbon modules can be assembled into or 
removed from the base 40 whether the base is in the printer or not. 
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The lid 42 is a plastic moulding, or could be stamped out^n- plastic or carcj^ Its pur- 
pose is to help retain the ink and tape bobbins, and to keep dust or other debris out 
of the tape paths. The embodiment of Figure 10 could use a stamped cardboard lid 
which is extremely cheap to produce and which forms part of the retail packaging of 
the tape refill unit. A possible embodiment of this idea is illustrated in Figure 10. The 
ink ribbon module is suppled on a carder plastic holder (former) which holds the ink 
ribbon in approximately the right path for loading, and forms part of the cassette lid 
42 after loading. The spools 30,32 are prevented from turning after loading, by ad- 
hesive tape 122 which is peeled off after the spools 30,32 on the bobbins 106,104 
have been dropped into the cassette base 40. The cardboard holder is removed and 
discarded when the ink ribbon 12 has been used up. Similarly, the substrate tape 
reel is supplied on a holder which, when loaded into the printer, forms the remainder 
of the lid. 

Similar to the embodiment of Figure 8, tapes 4 and ink ribbons 12 of different widths 

can be accomodated in the base, and positioned correctly in the vertical plane, by 

the use of a datum surface 94 on each of the support posts 84,86,88. This is oer- 

i A A~ manner' K 
formed 4tke*d escribed with respect to the embodiment of Figure 8, and can be seen 

in Figure 11. 

Reference is now made to Figures 13a and 13b, which show an image receiving 
tape spool 70 in a side and a top view. In this arrangement, the image receiving tape 
4 comprises a releasable backing layer 9, which has a width larger than the image 
receiving layer as such. This permits the axial ends of the supply spool 70 to be 
scuffed by a sharp object. This is performed in Figure 13 at only one end, but could 
be done on both ends, as well. Further, scuffing can be performed across a radius or 
a diameter, or a plurality of radii. The image receiving layer is unaffected as the 
damage is limited to the edges of the backing tape. This effectively mechanically 
links each coil of image receiving tape 14 ot its neighbours and will hinder unwinding, 
hence making storage and handling easier. It should be noted that the image receiv- 
ing tape^could be manufactured without backing paper. The adhesive on the back of 
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the tape would hold it when coiled until sufficient force was applied to unwind it, giv- 
ing it a safe storage security. 

Figures 14a -jf show another embodiment of a refillable tape cassette. The base 40 
of the cassette is the same as shown in Figure 10; however the lid 42 does not float 
(je^vary its height over the floor of the base with the tape width). Instead, the lid 42 
contains packing material to bridge the gap between the top of the tape spools 70 
and the top of the base 40 moulding's outer walls. This means that the top surface of 
the cassette assembly is always in the same plane, for all tape sizes. Thus, lid reten- 
tion is simplified compared to the embodiment of Figure 10, because the clip arm 48 
(or arms) only need to accomodate one lid position. 
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